Phosphatidylinositol 3'-kinase-mediated calcium mobilization regulates chemotaxis in phosphatidic acid-stimulated human neutrophils.
Phosphatidylinositol 3'-kinase (PI 3'-kinase) plays an important role in the migration of hepatocytes, endothelial cells and neoplastic cells to agonists which activate cellular tyrosine kinases. We examined the PI 3'-kinase-dependent chemotactic responses of neutrophilic leukocytes induced by phosphatidic acid (PA) in order to clarify mechanisms by which the enzyme potentially influences cellular migration. Western analysis of immunoprecipitates indicated that PA induced the tyrosine phosphorylation of three distinct proteins involved in functional activation which co-immunoprecipitated in PA-stimulated cells. These proteins were identified as lyn, syk and the 85 kDa regulatory subunit of PI 3'-kinase. Chemotactic responses to PA but not to several other neutrophil agonists were inhibited by the PI 3'-kinase inhibitors wortmannin and LY294002. Chemotactic inhibition resulted from upstream inhibition of calcium mobilization. Chelation of extracellular calcium by ethylene glycol-bis(beta-aminoethyl ether) N,N,N',N'-tetraacetic acid (EGTA) did not affect the PA-induced chemotaxis, whereas chelation of intracellular calcium by 1, 2-bis(2-aminophenoxy)-ethane-N,N,N',N'-tetraacetic acid (BAPTA) attenuated this response. Thus, changes in intracellular Ca(2+) levels that can be effected by Ca(2+) mobilized from intracellular stores in the absence of Ca(2+) influx regulate PA-induced chemotaxis. Furthermore, PI 3'-kinase inhibition blunted the agonist-dependent generation of inositol 1,4,5-trisphosphate (IP(3)), suggesting that PI 3'-kinase exerted its effects on calcium mobilization from intracellular sources by mediating activation of phospholipase C (PLC) in PA-stimulated cells. Moreover, the PI 3'-kinase inhibitor LY294002 also inhibited phosphorylation of syk in PA-stimulated cells. We, therefore, propose that products of PI 3'-kinase confined to the inner leaflet of the plasma membrane play a role in activation of syk, calcium mobilization and induction of chemotactic migration.